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Abstract
Previous research shows that deficits in social relationships increase the risk of depression. This study tests the hypothesis 
that among early adolescents, their status in their peer network (likeability/dislikeability) will be associated with depressive 
symptoms but only indirectly, through the subjective perception of this status (positive/negative metaperception) and loneli-
ness (feeling of social isolation). Data were collected using sociometric methods and self-report scales from 388 students 
aged 12–13. Path analysis was applied to verify the hypothesized relationships between the study variables. The findings 
indicate that: (1) status in the peer network and its perception affect depressive symptoms only indirectly, through loneli-
ness; (2) depressive symptoms depend directly on loneliness alone; (3) status in the peer network does not directly translate 
into loneliness—its effect is mediated by metaperception; (4) the negative dimension of the peer network status indirectly 
affects both loneliness and depressive symptoms more strongly than the positive one. The main limitation of the research is 
its cross-sectional design, which precludes definite conclusions about the direction of the relationships observed. The results 
obtained help to clarify the complex mechanisms through which objective status in the peer network, its subjective percep-
tion and feelings of loneliness contribute to the severity of depressive symptoms among early adolescents. On the practical 
side, the findings highlight the importance of developing and implementing interventions targeting both the objective and 
subjective aspects of social relations for the prevention of depression in this age group.
Keywords Adolescence · Depression · Peer network status · Metaperception · Loneliness
Introduction
Depression is a serious mental health problem, which results 
from the interaction of social, psychological and biologi-
cal factors and affects more than 264 million people glob-
ally (World Health Organization, 2020). It ranks among the 
leading causes of disability worldwide and is universally 
recognized as a public health priority (Ferrari et al., 2013). 
Typical depressive symptoms include lowered mood, loss 
of interest and enjoyment, and reduced energy leading to 
fatigue and diminished activity. Also common are anxiety, 
irritability, ideas of guilt and unworthiness, disturbed atten-
tion and concentration, problems with sleep and appetite, 
and suicidal ideation (World Health Organization, 1992). 
Depression can occur at any age and is common among 
adolescents. A one-year prevalence of unipolar depressive 
disorder in adolescence is estimated at 4–7% (Costello et al., 
2002). Youth depression is associated with a range of nega-
tive long-term functional and clinical outcomes, such as 
school difficulties, unemployment, impaired interpersonal 
relationships, psychoactive substance abuse, suicidal behav-
ior, or physical health problems (Thapar, Collishaw, Pine, 
& Thapar, 2012). As a consequence, it generates substantial 
costs to society (Bodden, Stikkelbroek, & Dirksen, 2018).
The pathogenesis and underlying mechanisms that lead to 
the development of depression in adolescence are obviously 
complex, but there is some evidence that psychosocial fac-
tors, including interpersonal relationships, are particularly 
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relevant in this period of life (Newton, Docter, Reddin, Mer-
lin, & Hiller,2010; Thapar et al., 2012). Their importance 
at this age lies primarily in the fact that adolescents tend 
to define themselves and formulate their identity in terms 
of social relationships, experience a growing need for inti-
macy, and are increasingly preoccupied with their peer status 
(Heinrich & Gullone, 2006; Lasgaard, Goossens, & Elklit, 
2011), defined as “the extent to which children are accepted 
versus rejected by their peers” (Vandell & Hembree, 1994, 
p. 461).
Various aspects of the social relations of adolescents have 
been studied as risk factors for depression, including inter-
personal conflicts, unpopularity in the peer group, social 
withdrawal, lack of social acceptance, lack of social sup-
port, or lack of friends (Newton et al., 2010). Among these 
types of factors loneliness seems to play a prominent role. 
Research indicates that loneliness is experienced by a sub-
stantial proportion of school children (Grygiel, Humenny, 
& Rębisz, 2019), and it has been consistently identified as 
a significant predictor of depression across various samples 
and age groups (Duke, 2017; Erzen & Çikrikci, 2018; Solmi 
et al., 2020).
Similar to depression, loneliness is a common condition 
and a major public health concern (Cacioppo & Cacioppo, 
2018). It is estimated that about 30 million European adults 
frequently feel lonely (European Commission, 2018). The 
prevalence of loneliness among adolescents is probably even 
greater (Heinrich & Gullone, 2006). Loneliness is basically 
an unpleasant and stressful emotional state imbued with sad-
ness and anxiety, the sources of which lie in the disparity 
between the expected and perceived state of an individual’s 
interpersonal relationships (Asher & Weeks, 2013).
The conceptual association between depression and lone-
liness has long been a matter of intense debate. It has been 
noted that although both share some common causes and 
features, loneliness involves appraisals of one’s social con-
nections, whereas depression is more general and involves 
appraisals across multiple life domains (Heinrich & Gul-
lone, 2006). A review of empirical studies regarding the 
relationship between loneliness and depression has shown 
that these two are in fact closely related but separate phe-
nomena (Cacioppo & Hawkley, 2009a; Heinrich & Gullone, 
2006). The results of some longitudinal studies carried out 
on adolescents and college students populations suggest that 
while loneliness and depression are mutually dependent in 
time, the impact of the sense of loneliness on depressive 
symptoms is greater (Vanhalst, Klimstra, et al., 2012) and 
more stable (Vanhalst, Luyckx, Teppers, & Goossens, 2012) 
than that of depression on loneliness.
Adolescence is considered to be a critical period in 
the study of the occurrence of depressive symptoms and 
loneliness and the relationships between them (Vanhalst, 
Klimstra, et al., 2012). This is mainly because it has been 
demonstrated that both depression (Thapar et al., 2012) and 
loneliness (Heinrich & Gullone, 2006) in adolescence may 
predict social maladjustment and ill health in adult life. Tak-
ing also into consideration the fact that the risk for loneliness 
peaks at this age (Heinrich & Gullone, 2006), it becomes 
clear that moving out of adolescence without resolving these 
two interrelated psychosocial problems may have severe and 
far-reaching negative consequences for the lives of affected 
individuals.
It needs to be emphasized that as a negative feeling (Dan-
neel et al., 2019), emotional difficulty (Matthews et al., 
2016) and internalizing problem (Blossom & Apsche, 2013), 
loneliness is distinct not only from depression, but also from 
objective social isolation (de Jong Gierveld, van Tilburg, & 
Dykstra, 2006). This is confirmed by the relatively low level 
of correlation between loneliness and actual peer status (i.e., 
social positions among their peers: see Cillessen & Bell-
more, 2011; Newcomb & Bukowski, 1983), at best reaching 
the value of 0.4 (c.f. Jobe-Shields, Cohen, & Parra, 2011; 
London, Downey, Bonica, & Paltin, 2007; Parker & Asher, 
1993; Pedersen, Vitaro, Barker, & Borge, 2007; Woodhouse, 
Dykas, & Cassidy, 2012).
However, this weak correlation may be partly due to the 
fact that social network analyses traditionally focused on 
relationships with a positive meaning (e.g., liking), and 
largely ignored a negative aspect of social ties (e.g., dislik-
ing) (Veenstra, Dijkstra, Steglich, & Van Zalk,2013). Previ-
ous research indicates that the degree, to which a child is 
liked, is not simply the opposite of the degree to which a 
child is disliked. Rather, “liked” and “disliked” scores rep-
resent different dimensions of network position (Bukowski, 
Sippola, Hoza, & Newcomb, 2000). Where correlations 
between “liked” and “disliked” scores have been reported, 
these correlations were at most moderate, among adoles-
cents ranged from − 0.06 to − 0.54, with a mean value 
of − 0.30 (Andrei, Mancini, Mazzoni, Russo, & Baldaro, 
2015; Berger & Dijkstra, 2013; London, Downey, Bonica, & 
Paltin, 2007; Parkhurst & Asher, 1992; Véronneau, Vitaro, 
Brendgen, Dishion, & Tremblay, 2010).
Positive relationships provide adolescents with a sense 
of belonging in the peer group (Baumeister & Leary, 1995), 
becoming—according to goal-framing theory (Lindenberg, 
2008)—a main goal for the social development of preadoles-
cence (Babarro, Stikkelbroek, & Dirksen, 2016). In addition, 
peer acceptance facilitates obtaining social support (Wen-
tzel, Battle, Russell, & Looney, 2010), helps to eliminate 
the harmful effects of stressful experiences (Cohen, 1992), 
improves adolescents’ self-esteem (Birkeland, Breivik, & 
Wold, 2014) and thus reduces the risk of psychosocial prob-
lems (Mellor, Stokes, Firth, Hayashi, & Cummins, 2008).
In contrast, peer dislike reflects not only lack of accept-
ance, but also negative judgments by others, and may 
indicate the presence of affective conflict, antagonism, 
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antipathy, animosity and active social rejection (Card, 
2010; Duffy, Gardner, & Zimmer‐Gembeck, 2020). Neg-
ative interactions elicit psychological stress and in turn 
increase the risk of internalizing problems (Cohen, 1992), 
including loneliness (van Roekel et al., 2015) and depres-
sion (Cole, Nolen-Hoeksema, Girgus, & Paul, 2006).
Although both liking and disliking are linked to inter-
nalizing problems (Sentse, Lindenberg, Omvlee, Ormel, 
& Veenstra, 2010), one can expect that the effect of nega-
tive relationships outweighs the effect of positive rela-
tionships. Earlier studies—in line with the concept of 
positive–negative asymmetry (Anderson, 1965; Rozin & 
Royzman, 2001)—consistently show that negative infor-
mation is more intensely processed and contributes more 
strongly to the final individual perceptions and social judg-
ments than positive information (Baumeister, Bratslavsky, 
Finkenauer, & Vohs, 2001). Generally, negative events are 
stronger determinants of mood and affect than positive 
events (Taylor, 1991).
This negativity bias effect can be also expected in the 
context of network position and loneliness (Cacioppo & 
Hawkley, 2009b). The research results demonstrate that 
loneliness is related to stronger expectations of and moti-
vations to avoid bad social outcomes and weaker expecta-
tions of and motivations to achieve good social outcomes 
(Gable, 2006). Lonely adolescents are characterized by 
hypersensitivity to social exclusion (Vanhalst, Gibb, & 
Prinstein, 2015). Behavioral studies suggest that lonely 
individuals, compared to non-lonely ones, are character-
ized by a greater interference effect in response to nega-
tive social words but comparable (and smaller) inter-
ference effects to positive social words (Egidi, Shintel, 
Nusbaum, & Cacioppo, 2008). Similar conclusions have 
also been reached on the basis of studies using functional 
magnetic resonance imaging (fMRI) (Cacioppo, Balogh, 
& Cacioppo, 2015) and eye tracking research (Lodder, 
Scholte, Goossens, Engels, & Verhagen, 2016).
It comes as a surprise that, despite a growing interest 
in the topic of negative networks (Chang, 2015), only a 
small number of studies have explored the relationship 
between status in both positive and negative social net-
works and loneliness (Cassidy & Asher, 1992; Grygiel 
et al. 2019; Jobe-Shields et al., 2011; London et al., 2007). 
Importantly, none of them investigated the “pure” effect of 
the two network dimensions on loneliness, i.e., the rela-
tion between status in positive social networks and loneli-
ness after controlling for the effect of a negative network 
position (and vice versa). It is therefore yet to be veri-
fied whether a position in a negative network (associated 
with disliking by peers) has a stronger effect on loneliness 
than a position in positive one (related to liking). Perhaps 
including status in both positive and negative networks in 
the model will be useful in explaining the larger part of 
the variation in loneliness.
A relatively low correlation between loneliness and peer 
network position may also result from the fact that the feel-
ing of loneliness is formed by comparing social expectations 
with self-perceived rather than actual peer network status. 
This is in line with the interactionist perspective positing 
that people’s behavior is determined to a larger degree by 
their subjective construction of reality (definition of the 
situation) than by a simple identification and representation 
of an objective reality (Stebbins, 2008). According to this 
concept, the situation in which the individual operates shall 
be defined as those components of the objective situation 
which are seen by the actor.
Peer network status has an objectified character (the num-
ber of sociometric choices in the group) (Vanhalst, Luyckx, 
Scholte, Engels, & Goossens, 2013), whereas metapercep-
tion is “a person’s sense of place within a hierarchy, which 
may or may not agree with objective status” (Sweeting, 
West, Young, & Kelly, 2011, p. 493), or “an individual’s 
view of how he or she is seen by others” (Bellmore & 
Cillessen, 2003, p. 2017). At the same time, metapercep-
tion clearly differs from loneliness, the essence of which lies 
in the mismatch between the desired and perceived state of 
one’s interpersonal relationships.
Metaperception may be (more or less) biased (Campbell 
& Fehr, 1990). If this cognitive bias is not random and is 
associated not only with age or cognitive development but 
also with emotional disposition, it can be predicted that the 
metaperception will be more closely related to loneliness 
than the actual position in the network. In fact, some recent 
studies indicate that metaperception bias is not random (Por-
tillo & Fernández-Baena, 2019) and that it is more strongly 
linked to loneliness than to network status (Cillessen & 
Bellmore, 1999; Putarek & Keresteš, 2016; Vanhalst et al., 
2013). There is, then, empirical evidence supporting the 
assumption that metaperception can play the role of a media-
tor between peer network position and loneliness. To the best 
of the authors’ knowledge, there is only one study that has 
explicitly tested such a hypothesis (Ladd & Troop-Gordon, 
2003).
We have already mentioned that network status is related 
not only to loneliness, but also to depression. This is only 
true if the analysis model does not include loneliness. The 
few existing studies on the relationships between depres-
sion, loneliness and network status demonstrate that when 
loneliness is statistically controlled for, the impact of net-
work position measures on depression either weakens (Mat-
thews et al., 2016) or becomes statistically nonsignificant 
(Boivin, Hymel, & Bukowski, 1995). Thus, in the social 
context, depression is not merely a reaction to the objective 
social situation (Verhagen, Lodder, & Baumeister, 2018), 
but above all to loneliness. Hence, there is evidence that the 
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relationships between depression and network status may be 
mediated by loneliness.
The confirmation that depressive symptoms are primarily 
related to loneliness, and only indirectly to (positive or nega-
tive) network status, would seem to indicate that effective 
treatments and interventions for reducing depression should 
focus more on the correction of the maladaptive social cog-
nition, the most effective method for reducing loneliness 
(Masi, Chen, Hawkley, & Cacioppo, 2011), rather than on 
influencing actual network position, which is relatively sta-
ble and resistant to change and requires the participation of 
peers.
Research Problems/Hypotheses
The goal of the study was to examine the associations—
through the sequential model—between statuses in positive 
and negative peer networks, the metaperception of these sta-
tuses, and loneliness and depressive symptoms during early 
adolescence. We assume that position in the peer networks 
will be connected with depressive symptoms only indirectly, 
through a sequence of mediators: metaperception mediates 
between the actual network position and loneliness, and 
loneliness mediates between metaperception and depres-
sive symptoms.
Therefore, our first hypothesis (H1) is that the only factor 
directly related to depressive symptoms is loneliness, and the 
second hypothesis (H2) is that status in the peer network will 
be only indirectly related to depressive symptoms through 
metaperception and loneliness.
At the same time, taking into consideration the fact that 
both depressive symptoms and loneliness are more sensitive 
to negative information received from the social environ-
ment, we assume that both will be more strongly related to 
the negative than to the positive aspect of peer network. Our 
third hypothesis (H3) therefore predicts that negative aspects 
of peer network (disliking and negative metaperception) will 
be more strongly related than positive aspects (liking and 
positive metaperception) to depressive symptoms.
Methods
Participants and Procedures
Participants were 388 Caucasian adolescents (51% girls) from 
32 classes of 10 primary schools located in two Polish regions 
(south-eastern and middle-western), both in rural (53% of par-
ticipants) and urban areas. The sites were selected to cover 
both large and small schools from rural, suburban, urban and 
metropolitan areas. The aim was to diversify the respondents. 
The written consent of students and parents was obtained 
before the survey. Research was conducted among pupils in 
grades 5 (35%) and 6 (65%). According to the research criteria, 
the survey was conducted in classes where the level of consent 
was at least 60%. A participation rate of 60%, in conjunction 
with the procedure of unlimited nominations, provides a sta-
ble estimation of status in peer group (Cillessen, 2009). The 
surveys were carried out even if, on the day of the survey, 
not all students who gave their consent were present at the 
school. Response rates for classes ranged from 31 to 92%, 
M = 61% (see: Table 5 in Appendix). The mean number of 
pupils in a class was 12.10 (SD = 3.42; min = 8, max = 20), and 
the mean age of our respondents was 12.33 (SD = 0.75)—in 
grade 5 M = 11.69, (SD = 0.52), and M = 12.66, (SD = 0.63) in 
grade 6. The presented study had a cross-sectional character.
Data were collected at the end of May and beginning 
of June 2017 using the computer-assisted web interview 
(CAWI) technique in the form of the completion of an online 
questionnaire on a computer/laptop by each student (in the 
presence of a trained interviewer/instructor). Participants did 
not receive any payment. The questionnaire was prepared 
in the students’ native language, i.e., Polish. In the case of 
network measures, each child chose their peers from a pre-
defined list displayed on a computer monitor containing all 
the classmates for whom consent to participate in the study 
was obtained, except the respondent him or herself.
The use of CAWI allowed for (a) elimination of the 
problem of missing data, (b) reduction of errors related to 
sociometric measurement (e.g. indicating people from out-
side of the surveyed community) by enabling respondents 
to make choices from a predefined list of students. Recent 
analyses (see van den Berg & Gommans, 2017) indicate 
that peer–based, computer/laptop research techniques, in 
which children choose their peers from a predefined list, 
on the one hand engage the respondents more than the clas-
sic pen–and–paper technique, and on the other require less 
effort, making the whole process more efficient.
Since the study involved a particularly vulnerable popula-
tion of early adolescents and concerned the sensitive subject 
of peer relations (including network status based on peer 
nominations), careful measures were taken to protect the 
participants from the risk of victimization. The process of 
data collection took place under the supervision of teachers. 
Students were also instructed not to discuss the study with 
their classmates. However, it should be noted that previous 
research regarding the harmful effects of participation in 
the nomination procedure on behaviors and relations among 
peers has not revealed any (Bell-Dolan, Foster, & Sikora, 
1989; Hayvren & Hymel, 1984; Iverson & Iverson, 1998).
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Measures
Major Depression—The Revised Child Anxiety 
and Depression Scale (RCADS‑MD)
The RCADS is a self–report questionnaire assessing anxiety 
and depressive symptoms among children and adolescents, 
based on the DSM–IV criteria (American Psychiatric Asso-
ciation, 1998). This measure is composed of six subscales: 
social phobia (9 items), panic disorder (9 items), separa-
tion anxiety (7 items), generalized anxiety (6 items), obses-
sive–compulsive disorder (6 items) and major depression 
(10 items). The RCADS demonstrated reliability and con-
vergent validity with existing measures of childhood anxiety 
and anxiety disorders (Chorpita, Yim, Moffitt, Umemoto, 
& Francis, 2000; Chorpita, Moffitt, & Gray, 2005). The 
RCADS requires respondents to rate how often each item 
applies to them. Items have to be scored on a 4–point scale 
with 0 = never, 1 = sometimes, 2 = often, and 3 = always. In 
the present study, the major depression subscale (RCADS-
MD) was utilized (example items: ‘‘I feel sad or empty”, “I 
am tired a lot”). More depressive symptoms are indicated by 
a higher total score on this subscale. Research on the Polish 
version of RCADS (Skoczeń, Rogoza, Rogoza, Ebesutani, 
& Chorpita, 2019) indicates that it is characterized by struc-
tural and construct validity, reliability and stability among 
children and adolescents aged 8 to 14. In our data Cron-
bach’s α was 0.77.
Loneliness—The De Jong Gierveld Loneliness Scale (DJGLS)
The DJGLS (de Jong Gierveld & Kamphuls, 1985) con-
sists of 11 items (examples: “I often feel rejected”, “There 
are enough people I feel close to”), to which interviewees 
respond using a 4–point scale ranging from 1 (yes!) to 4 
(no!). The scale was designed as a unidimensional instru-
ment to study a generalized feeling of loneliness rather than 
to assess different types of it (de Jong Gierveld & Kam-
phuls, 1985). More recent factor analyses confirm that the 
DJGLS is essentially (Stout, 1987) unidimensional (Grygiel, 
Humenny, Rębisz, Świtaj, & Sikorska-Grygiel, 2013, cf. 
e.g., 2019; Penning, Liu, & Chou, 2014). A higher total 
score indicates more severe loneliness. The scale is reliable 
and valid (de Jong Gierveld & van Tilburg, 1999; Dykstra 
& de Jong Gierveld, 2004; Grygiel et al., 2013). Previous 
research based on a large, representative sample of Polish 
fifth-grade pupils (Grygiel et al., 2019) demonstrates that 
the Polish adaptation of the DJGLS is essentially unidimen-
sional, reliable, valid and stable over time. In our data, the 
Cronbach’s α for this measure was 0.90.
Network Measures
Network status was identified by the standard sociometric 
procedure developed by Coie, Dodge and Coppotelli (1982). 
Students were asked to nominate an unlimited number of 
classmates (irrespective of gender). The most recent studies 
(Cillessen & Marks, 2017; Gommans & Cillessen, 2015) 
indicate that unlimited nominations, compared to limited 
nominations, allow for greater stability and reliability of 
sociometric measurement, especially for questions about 
network status. These nominations were made in four cat-
egories: likeability (further in this paper referred to as Like), 
unlikeability (DisLike), positive metaperception (PosMet) 
and negative metaperception (NegMet). The exact word-
ing of the questions is presented in Table 1. Students could 
choose from all the members of the class, but only those 
for whom consent to participate in the survey was collected 
were on the list. The others could be written in the previ-
ously prepared questionnaire fields themselves.
In the analyses, we used the in-degree coefficient for lik-
ing and disliking and out-degree coefficient for positive and 
negative metaperception. In-degree centrality (Freeman, 
1978) is given as a ratio of the sum of nominations received 















Table 1  The exact wording of the questions used in the sociometric nominations procedure
Structure Abbreviation Question Indicator
Likeability Like Mark people from your class that you like most, with whom you would like to spend most 
time
In-degree
Unlikeability DisLike Mark people from your class that you dislike most, with whom you would like to spend 
least time
In-degree
Positive metaperception PosMet Who do you think likes you most in your class? Who would want to spend most time with 
you?
Out-degree
Negative metaperception NegMet Who do you think likes you least in your class? Who would want to spend least time with 
you?
Out-degree
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Out–degree centrality (Freeman, 1978) is, by analogy, 
the ratio of the sum of nominations given by a child to the 





—takes the value 1 if and only if pi selects 
pk, in other cases 0 and n – 1—number of members of the 
group to which pi and pk belong (number of people in the 
group minus 1).
Let us assume that we have a network like the one pre-
sented in Panel A of Fig. 1. Student A nominates students 
B and C, but nobody nominates him/her. At the same time, 
student E does not nominate any other group member but 
is nominated by three peers. Panel B represents an adja-
cency matrix which contains the same information as the 
graph in Panel A. From the lines, we can read whom the 
group members have chosen, and from the columns who 
was chosen by whom. For example, student C selected B 
and E (1 in column B and column E of row C). He himself 
was chosen by A (1 in row A of column C). Panel C shows 
the number of received and given nominations (column and 
row, respectively) and the values of in-degree and out-degree 
measures created by dividing the appropriate number of 
nominations by 4, i.e., the number of group members minus 
1 (see Fig. 1). In-degree and out-degree values range from 
0 to 1. Coefficients were calculated in the igraph package 














As a result, likeability (in-degree based on positive nomi-
nations) indicates the proportion of peers in the class who 
like the respondent (a higher score indicates higher network 
status). Unlikeability (in-degree based on negative nomina-
tions), on the other hand, is an indicator of the proportion of 
the respondent’s class peers who do not like the respondent 
(a higher score indicates a lower network status). A positive 
metaperception (out-degree based on positive nominations) 
refers to the respondents’ belief as to what proportion of 
their peers in the class like them, while a negative metaper-
ception (out-degree based on negative nominations) reflects 
their belief about the proportion of their peers in the class 
that dislike them.
The Plan of the Statistical Analyses
For all study variables, means and standard deviations or 
percentages, as appropriate, were calculated. Cronbach’s 
α coefficients were computed to examine the internal con-
sistency and reliability of the scales. Bivariate associations 
between the constructs of interest were assessed by Pearson 
product-moment correlations.
The main analyses were carried out using path modeling. 
This is an extension of multiple regression that allows us to 
examine more complicated relations among the variables 
than multiple regression, with its single dependent vari-
able (Streiner, 2005). Path analysis is a sequence of several 
regressions and possible correlations determined based on 
the hypotheses adopted, allowing for the simultaneous esti-
mation of a series of partial regression coefficients (when 
Fig. 1  Example of calcula-
tion of in-degree and out-
degree measures. Note Panel 
A—assumed network; Panel 
B—adjacency matrix of the 
network; Panel C—the number 
of received and given nomina-
tions and the values of in-degree 
and out-degree measures for 
students in the network
Example of calculation of indegree and outdegree measures.
A B
A B C D E
A 0 1 1 0 0
B 0 0 0 1 1
C 0 1 0 0 1
D 0 0 0 0 1
E 0 0 0 0 0
C
Number of nominations
Received Given Indegree Outdegree
A 0 2 0.00 0.50
B 2 2 0.50 0.50
C 1 2 0.25 0.50
D 1 1 0.25 0.25
E 3 0 0.75 0.00
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controlling all variables included in the path model). In other 
words, it permits the consideration of chains of association, 
such that variable A can influence variable B, and B in turn 
can affect C. Unlike multiple regression models, path analy-
sis estimates not only direct, but also indirect effects of an 
independent variable on a dependent variable that passes 
through one or more mediator variables.
However, one limitation of path analysis is that it can 
handle only variables that are observed (Streiner, 2006). 
Structural equation modeling (SEM) extends path analysis 
by allowing the examination of relations (direct and indi-
rect) among latent variables. Note that in SEM the relations 
among the latent variables reflect their relations, uncontami-
nated by measurement error. Unfortunately, SEM requires 
a much larger sample size than path analysis. According 
to Jackson (2003) and Kline (2011), a sample size in SEM 
depends on model complexity, i.e., the ratio of cases (N) 
to the number of model parameters that require statistical 
estimates (q). An ideal sample size-to-parameters ratio 
would be 20:1, and minimally 5:1. In our alternative SEM 
model, where the number of parameters would equal 107, 
the optimal sample should be 2140 and the minimal at least 
535. Unfortunately, our sample was smaller (N = 388; see 
Participants and Procedures). As a consequence, we used 
a path model.
According to the hypotheses adopted, it was assumed 
that: (1) the only direct predictor of depressive symptoms is 
loneliness; (2) the metaperception of positive and negative 
network status is associated with loneliness; (3) status in the 
peer networks (liking, disliking) is related to metapercep-
tion. It is therefore assumed that liking and disliking will be 
connected with loneliness and depressive symptoms only 
indirectly—in the case of loneliness through metapercep-
tion, and in the case of depressive symptoms through meta-
perception and loneliness (see Fig. 2).
Software and Estimation Methods
All analyses were carried out using the Mplus 8.2 package 
using maximum likelihood (ML) estimation (Muthén and 
Muthén 2017). Since the analyzed data were hierarchical—
children were nested in classes—the complex sample option 
in Mplus was used to avoid bias to standard errors and test 
statistics. Due to the use of CAWI as a data collection tech-
nique (see section Participants and Procedures), the database 
did not include the missing data. In all the analyses con-
ducted, the level of statistical significance was set at 0.05.
The bootstrapping procedure recommended by Preacher 
and Hayes (2008) was applied to test the significance of 
the indirect effects. Unlike traditional tests, such as the 
Sobel test (Sobel, 1982), bootstrapping does not require the 
assumption that the sampling distribution of the indirect 
effect is normal, which is difficult to meet for small research 
samples especially. We used 5000 bootstrap resamples to 
calculate the bias-corrected 95% confidence interval (CI). If 
the interval does not include zero, the effect is statistically 
significant at p < 0.05.
Results
Means, standard deviations and correlations with confidence 
intervals for measures used in the study are presented in 
Table 2.
Standardized regression parameters from the tested path 
model of direct effects are shown in Table 3. The severity of 
depressive symptoms depends directly only on loneliness, 
and the relationship is relatively strong (β = 0.53, SE = 0.05, 
p < 0.01), explaining as much as 28.9% of the variance in 
depressive symptoms.
Loneliness, on the other hand, is only directly condi-
tioned by metaperception. Loneliness depends to a larger 
degree on the metaperception of status in the negative net-
work (β = 0.23, SE = 0.07, p < 0.01) than in the positive one 
(β = − 0.13, SE = 0.04, p < 0.01). Importantly, loneliness is 
not affected directly either by being liked or being disliked 
by peers, as the effects are statistically nonsignificant. The 
predictors explain 12.8% of the variance in loneliness.
Interestingly, the metaperception of one’s own status in 
the network (both positive and negative) depends only on 
Fig. 2  Path model for mediation 
analysis. Note Depression—
Major Depression subscale from 
Revised Children’s Anxiety and 
Depression Scale (RCADS); 
Loneliness—de Jong Gierveld 





lines—regression paths; dashed 
lines—correlation paths
257School Mental Health (2021) 13:250–265 
1 3
the position occupied in the negative network (in the case 
of PozMet: β = − 0.15, SE = 0.06, p < 0.01; in the case of 
NegMet: β = 0.28, SE = 0.08, p < 0.01). Liking, with statisti-
cal control of disliking, is not significantly associated either 
with positive (β = 0.06, SE = 0.05, p = 0.22) or negative 
metaperception (β = − 0.10, SE = 0.06, p = 0.10). Addition-
ally, status in the positive and negative peer network explains 
more variance of the indicator of negative rather than posi-
tive metaperception (11.0% vs. 3.7%).
The results presented here do not mean, however, that 
depressive symptoms are entirely independent of goings-on 
in the peer networks. Although no significant indirect effect 
in the case of status in the positive network has been noted, 
we have found two essential indirect effects in the case of the 
status in the negative network (see Table 4). The status in the 
negative network increases the intensity of depressive symp-
toms through the mediating effect of positive metapercep-
tion and loneliness (βIND = 0.01, 95% CI 0.01 and 0.02) and, 
most of all, negative metaperception and loneliness (βIND = 
0.03, 95% CI 0.01 and 0.06). The more disliked the person 
is the worse is his or her perception of the position occupied 
in the group (negative metaperception is more intense than 
positive), which increases the level of loneliness, leading to 
a higher intensity of depressive symptoms.
It should be noted, however, that in the case of the influ-
ence of disliking it is only the effect with sequential media-
tion (through metaperception and loneliness) that turns out 
to be statistically significant. The effect of a single mediating 
Table 2  Means, standard 
deviations and correlations with 
confidence intervals
M and SD are used to represent mean and standard deviation, respectively. Values in square brackets indi-
cate the 95% confidence interval for each correlation. The confidence interval is a plausible range of popu-
lation correlations that could have caused the sample correlation (Cumming 2014)
*Indicates p < 0.05. **Indicates p < 0.01
Variable M SD 1 2 3 4 5
1. Like 0.50 0.29
2. DisLike 0.14 0.16 −.49**
[−.56, −.41]
3. Positive 0.30 0.22 .14** −.18**
metaperception [.04, .24] [−.28, −.09]
4. Negative 0.11 0.15 −.23** .32** −.09
metaperception [−.32, −.13] [.23, .41] [−.18, .01]


















Table 3  The direct effects 
from the tested path model 
(standardized regression 
parameters)
β estimation of standardized coefficient; SE standard error; CI confidence interval; RCADS-MD, Revised 
Child Anxiety and Depression Scale-Major Depression; DJGLS, de Jong Gierveld Loneliness Scale; Like 
likeability; DisLike unlikeability; PosMet positive metaperception; NegMet negative metaperception
*p < 0.05, **p < 0.01
Direct effect
PosMet NegMet Loneliness (DJGLS) Depression 
(RCADS-
MD)
β (SE) β (SE) β (SE) β (SE)
Like .06 (.05) −.10 (.06) −.08 (.06) −.07 (.06)
DisLike −.15 (.06)** .28 (.08)** .10 (.08) −.10 (.06)
PosMet – – −.13 (.04)** .05 (.04)
NegMet – – .23 (.07)** .06 (.06)
Loneliness (DJGLS) – – – .53 (.05)**
R-square .037 .110 .128 .288
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factor (loneliness alone) is nonsignificant (βIND = 0.05, 95% 
CI − 0.02 and 0.13).1
Discussion
The purpose of this study was to investigate the mechanisms 
through which status in the peer network affects the sever-
ity of depressive symptoms among early adolescents aged 
12–13. More specifically, the path model was tested in an 
attempt to explain the phenomenon of depression through 
the mediation processes of the subject processing informa-
tion from the social environment. We assumed that both 
depressive symptoms and loneliness would be linked to the 
actual state of peer relations only insofar as the stimuli from 
the social environment (i.e., being liked/disliked by others) 
would be transformed into a mental representation (mean-
ingful interpretation) of the stimulus (Dodge, 1993).
Our results suggest that the intensity of depressive symp-
toms depends directly only on loneliness, whereas the objec-
tive position occupied in the peer network (liking/disliking) 
and its perception (positive/negative metaperception) affect 
depressive symptoms only indirectly through loneliness. 
This is a result consistent with our hypotheses (H1 an H2), 
indicating that it is not so much social facts or their per-
ception (metaperception), but individuals’ interpretations, 
such as a generalized negative assessment of the quality of 
their own social relationships (loneliness), that are the fac-
tors conducive to a higher severity of depressive symptoms.
Also, status in the peer network (liking/disliking) is not 
directly related to loneliness. Its effect is mediated by the 
metaperception of one’s own network position. The level 
of loneliness depends primarily on one’s beliefs about the 
status occupied within the networks and is only secondary to 
the actual place occupied in the structure. At the same time, 
the peer network status and its metaperception explain only 
12.8% of the variance in loneliness. The vast majority (over 
4/5) of the variability in subjective isolation is not related to 
the sphere of peer acceptance/rejection. In fact, status in the 
peer network is a poor predictor of metaperception; liking 
explains only 3.7% of the positive and disliking 11.0% of 
the negative metaperception. The actually occupied network 
position translates only to a small extent into the ways in 
which adolescents perceive their position, and the perception 
Table 4  The indirect effects from the tested path model (standardized regression parameters)
β estimation of standardized coefficient; CI confidence interval; RCADS-MD Revised Child Anxiety and Depression Scale-Major Depression; 
DJGLS de Jong Gierveld Loneliness Scale; Like likeability; DisLike unlikeability; PosMet positive metaperception; NegMet negative metaper-
ception
*p < 0.05, **p < 0.01
Indirect effect βIND (95% CI)
on Loneliness (DJGLS)
Like → PosMet → Loneliness (DJGLS) −.01 (−.02 to .01)
Like →  NegMet →  Loneliness (DJGLS) −.02 (−.06 to .01)
DisLike → PosMet  → Loneliness (DJGLS) .02 (.01 to .04)*
DisLike → NegMet → Loneliness (DJGLS) .06 (.02 to .12)*
on Depression (RCADS-MD)
Like  →  PosMet →  Depression (RCADS-MD) .01 (−.01 to .01)
Like →  NegMet → Depression (RCADS-MD) −.01 (−.02 to .01)
Like → Loneliness (DJGLS) → Depression (RCADS-MD) −.04 (−.10 to .02)
Like → PosMet → Loneliness (DJGLS) → Depression (RCADS-MD) −.01 (−.01 to .01)
Like → NegMet → Loneliness (DJGLS) → Depression (RCADS-MD) −.01 (−.03 to .01)
DisLike → PosMet → Depression (RCADS-MD) −.01 (−.02 to .01)
DisLike → NegMet → Depression (RCADS-MD) .02 (−.01 to .06)
DisLike → Loneliness (DJGLS) → Depression (RCADS-MD) .05 (−.02 to .13)
DisLike → PosMet → Loneliness (DJGLS) → Depression (RCADS-MD) .01 (.01 to .02)*
DisLike → NegMet → Loneliness (DJGLS) → Depression (RCADS-MD) .03 (.01 to .07)*
PosMet → Loneliness (DJGLS) → Depression (RCADS-MD) −.07 (−.11 to −.03)
NegMet → Loneliness (DJGLS) → Depression (RCADS-MD) .12 (.05 to .20)*
1 The model presented above was also estimated taking into account 
the control variables, i.e., sex, grade, region, registered permanent 
residence and family socio-economic status. These variables were 
introduced in two ways: 1) as additional regressors of depression and 
2) as regressors of all variables included in the model. Presented rela-
tions (both direct and indirect) between the variables did not change 
when these control variables were incorporated into the model.
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is relatively weakly associated with loneliness. Generally 
speaking, intersubjective social phenomena are distorted, 
but even these inaccurate interpretations poorly differentiate 
loneliness and, indirectly, depressive symptoms.
The third of our hypotheses (H3) was also supported, 
namely that the negative aspect of peer relationships (dis-
liking) affects (indirectly) both loneliness and depressive 
symptoms more strongly than the positive one (liking). This 
result is consistent with the tendency of early adolescents 
to pay selective attention to negative social cues (Bangee, 
Harris, Bridges, Rotenberg, & Qualter, 2014), remember 
more of the negative aspects of social events (Duck et al. 
1994), have difficulties diverting attention away from those 
cues and become more likely to behave in ways that confirm 
their negative expectations. Research (Ciarrochi & Heaven, 
2008) indicates that a negative cognitive style allows for 
the longitudinal prediction of sadness, which is the basic 
characteristic of both loneliness (Asher & Weeks, 2012), 
and depression (Beck & Alford, 2009). It has been found 
that adolescents with a negative attribution style associated 
with peer relationships more often report a higher level of 
loneliness and depression two years later, compared to sub-
jects with a more optimistic style (Toner & Heaven, 2005).
The findings from the present study may have important 
theoretical implications regarding the links between the var-
ious aspects of social relationships and loneliness among 
adolescents. Perhaps the not-too-strong relations between 
subjective isolation and the perceived state of one’s peer 
relationships, with strong relationships between loneliness 
and the intensity of depressive symptoms, result from the 
fact that a previously activated negative attribution underlies 
the elevated level of loneliness (Dozois & Beck, 2008) rather 
than, as is assumed by the cognitive discrepancy model of 
loneliness (Archibald, Bartholomew, & Marx, 1995), from 
the deficit between the relationships available and individual 
expectations/needs (secondarily activating the negative cog-
nitive style and increasing the severity of depressive symp-
toms). However, we are unable to determine the nature of the 
factors activating the negative cognitive style on the basis 
of this research. Further studies that consider a wider set of 
variables are needed.
It should be noted that, based on past theory and research, 
our model assumed that depressive symptoms are predicted 
(Hoffman, Cole, Martin, Tram, & Seroczynski, 2000) by 
poor peer relationships, peer–relevant cognition and loneli-
ness. The finding that generalized negative affect may be the 
source of loneliness and depressive symptoms leads us to the 
conclusion that it may be worth considering another model 
(an “effect model”), which assumes that depression may con-
tribute to a failure in peer relationships (Zimmer-Gembeck, 
Hunter, Waters, & Pronk, 2009). Such a model would be 
justified on the basis of the previous longitudinal studies 
that indicate that the focus on negative stimuli and seeking 
negative feedback, so characteristic of depression, result in 
increasingly frequent withdrawals from relationships and 
the experiencing of a higher level of social stress (Cald-
well, Rudolph, Troop-Gordon, & Kim, 2004); the resulting 
depressive symptoms make people feel even more lonely 
(Lasgaard et al., 2011).
Our results are also congruent with the “transactional 
model”, emphasizing bidirectional influences between social 
experiences, cognitions, and depression (Rudolph, 2009) or 
loneliness (Cacioppo, Cacioppo, & Boomsma, 2014). Fur-
ther longitudinal research is needed to confirm directional 
model paths and, in particular, to determine whether recipro-
cal relationships between model constructs exist.
As far as practical implications are concerned, our results 
highlight the importance of careful screening of the adoles-
cent population for the severity of feelings of loneliness, 
which emerged as a factor strongly contributing to depres-
sive symptoms. In view of the findings obtained, loneliness 
may have the potential to undermine the mental health, well-
being and daily functioning of young people. Thus, there is 
a need to identify individuals with a high sense of loneliness 
and help them to resist it.
Researchers distinguish four main strategies of loneliness-
reduction interventions: improving social skills, enhancing 
social support, increasing opportunities for social contact, 
and addressing maladaptive social cognition (Masi et al., 
2011). Given that the analyses conducted demonstrated 
loose links between loneliness and objective indicators of 
the social relationships of adolescents, this research seems to 
indirectly provide further support to the findings of the meta-
analysis by Masi et al. (2011), which indicate that address-
ing biased social cognition is the most promising way of 
counteracting loneliness. This is not to say that improving 
the interpersonal skills of adolescents, providing them with 
social support or increasing their opportunities for social 
contacts are unimportant. The only meta-analysis focusing 
specifically on methods for alleviating loneliness in young 
people (Eccles & Qualter, 2020) demonstrated that inter-
ventions could moderately reduce loneliness. However, it 
did not confirm that one type of intervention was signifi-
cantly more effective than others. The authors conclude that 
researchers, policymakers and practitioners should be aware, 
first, that loneliness is a modifiable factor and, second, that 
any loneliness intervention should be tailored to an indi-
vidual’s current needs and no “one size fits all” intervention 
should be expected.
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The same refers to the prevention of depression among 
adolescents. It has been established that a targeted and 
indicated mitigation strategy is effective in preventing the 
development of depression in this age group whereas uni-
versal prevention is not (Thapar et al., 2012). Our study sug-
gests that building resilience to depression in young people 
requires interventions addressing both the objective and sub-
jective features of their interpersonal relationships.
The findings from this research must be interpreted in the 
light of several methodological limitations. First, the data are 
cross-sectional, which precludes any definite inferences about 
the direction of the relationships between variables. Next, it 
should be considered that the sample was a targeted one (which 
is typical for studies using sociometric nominations), comprised 
of Polish students, and therefore the findings may not be gener-
alized to preadolescent youths in other countries and contexts. 
The response rate in some classes was quite low, thus poten-
tially causing some problems with the estimation of unbiased 
peer network measures and the generalizability of the results.
It is also possible that the reason for the relations between 
loneliness/depressive symptoms and peer relations being not 
so strong may be rooted in the fact that the study does not 
include other important aspects of interpersonal relations. 
After all, this study used only the measures of liking/dislik-
ing. Yet other studies show an additive influence that other 
aspects of peer relations have on loneliness, with (un)popu-
larity leading the way (Engels et al., 2017).
Furthermore, our analyses did not include the qualitative 
aspect of peer relations. Research demonstrates that loneli-
ness is sensitive not only to the quantitative aspect of peer 
relations (“how many people like or dislike me”), but also 
the quality of interactions, primarily of friendships (Nangle, 
Erdley, Newman, Mason, & Carpenter, 2003).
A fuller picture of these determinants would be given by 
taking into consideration relations with parents. Some stud-
ies show that the support received at home from parents in 
the period of early adolescence is still a better predictor of 
loneliness than the support received from peers (Cavanaugh 
& Buehler, 2016) and that it can lower the risk of depression 
(Yap et al., 2017).
In our study, both depressive symptoms and loneliness 
were based on self–report. Thus, the strength of media-
tion may have been overestimated because of the com-
mon method variance between the mediator and the out-
come (Zimmer–Gembeck, Hunter, & Pronk,2007). Indeed, 
research experience suggests that measures based on 
self-assessment may be more strongly linked to self-reported 
rather than clinician-rated depression (Świtaj, Grygiel, 
Chrostek, Wciórka, & Anczewska, 2018). Subsequent 
research should consider additional sources of information 
for depression, including the severity of depressive symp-
toms as assessed by a clinician.
In this study, the DJGLS scale was used as a measure of 
loneliness. The DJGLS measures loneliness without refer-
ring to the school/class context. It assesses the overall feel-
ing of loneliness (Grygiel et al., 2019), based also on non-
school interpersonal relationships, for example, relationships 
with parents. So, in our study the relation between peer 
network status and loneliness may be somewhat biased. In 
subsequent studies, other measures of loneliness should be 
used, e.g., the Loneliness and Social Dissatisfaction Ques-
tionnaire—LSDS (Asher & Wheeler, 1985), which directly 
refers to peer relations at school.
Finally, it should be noted the level of depressive symp-
toms in the recruited sample was rather low. Namely, the 
mean score on the RCADS-MD equaled 0.49 (with a possible 
range of 0–3) and was even slightly lower than that found 
(i.e., 0.70) in the validation study of the Polish version of 
the RCADS (Skoczeń et al., 2019), which was conducted on 
a large community sample of 501 children and adolescents. 
This could have affected the magnitude of the associations 
between depressive symptoms and other variables of interest.
Notwithstanding these limitations, we believe that our 
research helps to clarify the mechanisms through which 
status in a peer network, its subjective perception (meta-
perception) and feelings of loneliness contribute to the 
severity of depressive symptoms among early adolescents. 
Most notably, our results reinforce the significance of lone-
liness, which turned out to be a factor directly and most 
strongly related to higher levels of depressive symptoms. 
Furthermore, the findings obtained deliver noteworthy 
insights into the nature of adolescent loneliness. Namely, 
given its weak associations with objective position in the 
peer network, loneliness appears to be more a psychologi-
cal than a social phenomenon.
Appendix
See Table 5.
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